First-principles electronic -band-structure calculations and measured phonon properties are employed in a calculation of the concentration dependence of the superconducting transition temperatures for PdH, and PdD, , including the inverse isotope effect. Excellent agreement with the experimental results is obtained. Our model also gives a qualitative understanding of the enhanced transition temperatures in the palladiumnoble-metal hydrides.
Since the discovery" of superconductivity in PdH"and PdD"with x z0.8, it has been mell established that the role of the hydrogen or deuterium optic-mode vibrations is fundamental in de- termining the superconducting properties of these systems. Ganguly' has ' ' have, at least qualitatively, verified the conclusions of these works.
In this Letter we have extended the work of Hefs. 4 and 5 to examine in a quantitative may the question of the inverse isotope effectio-i3 and the x dependence of T, "' in PdH"(PdD"). Furthermore, our annlysis provides a qualitative explanation for the occurrence of even higher values of T, in the palladium-noble-metal hydrides. "
We have employed ab initio augmented-planewave (APW) band-structure calculations, and measured phonon densities of states (DOS) McMillan's2Q "constant-n2" approximation, one can arrive at the following expressions: bRef. 13.
be affected by up to 5% as a result of these omissions.
The Coulomb pseudopotential p* was estimated for both PdD"and PdH"by using the formula of Bennemann and Garland. " With this formula, p* shows a fairly weak dependence on x, varying from 0.085 at x = 1.0, to 0.10 at x = 0.77.
The variables just described, along with the band-structure potentials, were used to determine the quantities in Eqs. (l)- (3), which were then used to obtain a solution of the Eliashberg equations for T, . Table I Since the mechanism for the opposite isotope effect is included in the optic-mode contribution, this effect tends to go away as x decreases (see Table I ). This is because the optic mode, or H (D) contribution to T, decreases as x becomes smaller. This is shown in Fig. 2 , where we plot the ratios of the optic (H or D) to the acoustic (Pd) contributions, n, p, '/n"a, and the values of X; =q, /M;((d);(cu '), ', versus x for the two systems. These can be regarded as theoretical predictions to be checked by tunneling measurements done on the hydrides and deuterides. 
